unknown by unknown
The Journal of Thoracic and 
Cardiovascular Surgery 
Volume 116, Number 3 
Letters to the Editor 5 3 1 
namics during pediatric ardiopnhnonary b pass. J Thorac 
Cardiovasc Surg 1997;114:568-77. 
2. Shepard RB, Simpson DC, Sharp JF. Energy equivalent 
pressure. Arch Surg 1966;93:730-40. 
3. Grossi EA, Connolly MW, Krieger KH, et al. Quantification 
of pulsatile flow during cardiopulmonary b pass to permit 
direct comparison of the effectiveness of various types of 
pulsatile and nonpulsatile flow. Surgery 1985;98:547-53. 
4. Wright G. Hemodynamic analysis could resolve the pulsatile 
blood flow controversy. Ann Thorac Surg 1994;58:1199-204. 
5. Undar A, Runge TM, Miller OL, et al. Design of a physio- 
logic pulsatile flow cardiopulmonary bypass ystem for neo- 
nates and infants. Int J Artif Organs 1996;19:170-6. 
5a. 13ndar A, Lodge AJ, Daggett, Runge TM, Ungerleider RM, 
Calhoon JH. The type of aortic cannula and membrane 
oxygenator affect he pulsatile waveform morphology pro- 
duced by a neonate-infant cardiopufmonary bypass ystem in 
vivo. Artif Organs. in press. 
6. Undar A, Lodge AJ, Daggett, Runge TM, Ungerleider RM, 
Calhoon JH. Design and performance of a physiologic pul- 
satile flow neonate-infant cardiopulmonary b pass ystem. 
ASAIO J 1996;42:M580-M583. 
7. Sadahiro M, Haneda K, Mohri H. Experimental study of 
cerebral autoregulation during cardiopulmonary bypass with 
or without pulsatile perfusion. J Thorac Cardiovasc Surg 
1994;108:446-54. 
8. Hindman B J, Dexter F, Ryu KH, Smith T, Cutkomp J. 
Pulsatile versus nonpulsatile cardiopulmonary bypass. Anes- 
thesiology 1994;80:1137-47. 
9. f.)ndar A. Design and performance of physiologic pulsatile 
flow cardiopulmonary b pass ystems for neonates and in- 
fants. PhD Dissertation, The University of Texas at Anstin, 
May 1996. 
10. Lodge AJ, 0ndar A, Daggett CW, et al. Effects of pulsatile 
cardiopulmonary b pass on cerebral recovery from circula- 
tory arrest in an infant model [abstract]. Circulation. In press. 
11. Lodge AJ, Undar A, Daggett CW, Runge TM, Calhoon JH, 
Ungerleider RM. Regional blood flow during cardiopulmo- 
nary bypass and after circulatory arrest in an infant model. 
Ann Thorac Surg 1997;63:1243-50. 
12. Chow G, Roberts IG, Harris D, Wilson J, Elliott MJ, 
Edwards AD, et al. St6ckert oller pump generated pulsatile 
flow: cerebral metabolic hanges in adult cardioputmonary 
bypass. Perfusion 1997;12:113-9. 
13. Wright G. The hydraulic power outputs of pulsatile and 
nonpulsatile cardiopulmonary bypass pumps. Perfusion 1988; 
3:251-62. 
12/8/88207 
the cerebral circulation. We used the hollow-fiber mem- 
brane oxygenators, chosen for our neonatal and paediatric 
patients (M. Davis, personal communication), because 
they have the lowest transmembrane pressure gradient 
both before and after the oxygenator. It is difficult in a 
clinical situation to produce data on all the aspects of 
pulsatility that might be examined on a research basis, but 
we provided evidence that our modified roller pump did 
produce a pulsatile waveform in the middle cerebral 
artery. Since the aim in patients must be to minimize the 
need for invasive hardware, the transcranial Doppler 
ultrasound technique and the Gosling pulsatility index ~ 
might be useful tools in future studies of pulsatile pumps 
in clinical cardiopulmonary b pass. 
It may well be that any benefit of pulsatile pumps will 
be seen at low cerebral perfusion pressures. Our study 
was designed to look at this question, but could not 
demonstrate a higher total hemoglobin value at low 
perfusion pressures using the St6ckert pump (St6ckert, 
Munich, Germany) in the pulsatile compared with the 
nonpulsatile mode. The short time periods were chosen 
to ensure that six different situations (putsatile vs 
nonpulsatile flow at each of three pump flows) could be 
examined in each patient. We were interested tohear of 
the development of a pulsatile pump designed for use in 
infants; clinical studies pecifically targeted at examin- 
ing their performance at the low pump flows commonly 
used during cardiopulmonary bypass in very young 
children might look at total hemoglobin over longer 
time periods. However, inasmuch as Lodge and associ- 
ates 2 also found no difference in cerebral blood flow 
between pulsatile and nonpulsatile flow in their animal 
model, there are no data available to support he use of 
pulsatile flow in children as a means of improving 
cerebral hemodynamics. 
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Reply to the Editor." 
We thank {)ndar and Fraser for their interest in our 
work. We agree that there are significant difficulties in 
defining pulsatility; indeed modified roller pumps may 
produce relatively little pulsatile power, particularly when 
used with membrane oxygenators. Nevertheless, ince 
they are commercially available and their proponents 
consider them to have significant advantages for their 
patients in terms of neurologic outcome, as well as cardiac 
function, it is not unreasonable to assess their effects on 
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